Recent theoretical work speculates on the existence of abnormal states of matter which could possibly be created as a result of collisions of superenergetic heavy nuclei. For this reason the possibility of acceleration of heavy ions with mass number A > 200 to kinetic energies of 1 < T < 10 GeV/nucleon has been studied and found to be feasible without modification of the AGS vacuum and rf systems by using a fast cycling synchrotron as a booster ring. This booster is required in order to obtain the fully stripped ion state, since partially stripped heavy ion acceleration in a slow rise time accelerator is impractical because of extreme vacuum requirements. The fast cycling feature of the booster is essential in reducing transmission losses associated with electron capture or loss during acceleration and beneficial in increasing the final beam intensity.
Introduction
Stimulated by the results of the theoretical work' 2 of T.D. Lee In addition to its relevance for the exploration of possible abnormal states of matter, this facility would be unique for4 studying heavy ion collisions in the domain where hydrodynamic theory predicts the possibility of nuclear densities up to 8 times normal nuclear density as a result of shock wave phenomena; possible formation of elementary particle condensates, such as pions; study of particle production, multiplicities and distributions using very energetic heavy ions; projectile and target fragmentation with relativistic heavy ions; etc.
Limiting Parameters
In order to delineate the maximum energy capability of various accelerators the relationship between particle magnetic rigidity and its kinetic energy for various e (-q/A) ratio' s is useful. This is shown in Fig. 1 Because of the very active ongoing particle physics program using the 30 BeV proton beam from the AGS, the constraint was adopted that no significant change in any of the AGS subsystems would be acceptable, in order to accelerate heavy ions in the AGS. An examination of the simplest accelerator combination, i.e. a van der Graaff-AGS system indicated that with a source: 0.1 emA, U , 10 MV single stage v.d. Graaff unit; a beam output from the AGS could be 109 p/sec, U22 , T 2 BeV/n; however, even for a e-1 particle transmission ratio (due to electron capture or loss in the accelerator) a vacuum pressure of < 2 10-11 torr would be required, in addition to significant complexities of the rf acceleration system, since a frequency "swing" of a factor of 40 would be involved. Alternatives, involving a tandem stage, as an AGS heavy ion injector, were ruled out for similar reasons. Subsequently, a more detailed study of ion electron capture or electron loss cross sections vs particle energy for various ion charge states led to the following approach for achieving heavy ions, A > 200, TN > 1 GeV/n, intensity -109 ions/sec: a) Use fully stripped ions, in the slow rise time (-0.5 sec) large Bp accelerator, b) obtain the fully stripped state ion (for U,> 100 MeV/n) with a fast rise time booster synchrotron, and c) use the highest charge state in the booster (commensurate with a reasonable magnitude of the preaccelerator stage) in order to sustain minimum transmission loss in the booster for a given vacuum pressure. The further justification for this approach will become evident below. Fig. 3 for the specific case of U, q=30, acceleration in the booster and in Fig. 4 , for acceleration in the AGS. Other preaccelerator-booster combinations were considered, involving U, up to q = 40 charge state acceleration in the booster synchrotron (see Fig.  5 ). The overall results are summarized in Table I  leading Preaccelerator: Ion source, U, q = 11+, 1 emA, 600 kV C-W structure; 10 m section Sloan-Lawrence or helix structure, exit energy -0.75 MeV/amu. 
